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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable baking at low temperatures, improve curing 
properties and storage stability, and enable forming a coating with a good appearance by 
specifying an acid component, an alcohol component and physical properties. 
SOLUTION: Thi s polyester resin comprises an acid component including an aromatic 
dicarboxylic acid as a main component and a glycol component mainly comprising an 
aliphatic glycol, and has a limiting viscosity of 0.10-0.30 dl/g, a n acid value of 30-85 mgKOH/g 
and a melt viscosity at 150°C of 100-800 dPa.s. Furthemiore, the resin contains, as 
copolymerization components, (A) an aliphatic dicarboxylic acid, (B) an aromatic glycol and 
(C) a carboxylic acid having a functionality of 3 or more and the blending ratio is such that the 
ratio of component A to the total acid components is 5-25 mol%, the ratio of component B to 
the total glycol components is 10-45 mol% and that of component C to the total acid 
components is 1-10 mol%. Based on 100 pts.wt. the total of the polyester resin and an epoxy 
resin-based curing agent, 0.4-1.0 pts.wt. of a n imidazole-based curing accelerator is blended 
to obtain the objective resin composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for euiy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the origmal 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used as the good powder coatings of blocking resistance 
or cold cure nature, and relates to the polyester resin for powder coatings with which an appearance 
(especially surface smooth nature), a mechanical strength, etc. can form a good paint film and a 
constituent, and the powder coatings which used this for the list. 
[0002] 

[Description of the Prior Art] As compared with the conventional solvent mold coating, advantages, like 
tiiat it is a pollution-free coating, that utilization can be presented also immediately after paint, that 
multilayer two coats is unnecessary, comparatively cheap being a thing, and recovery utilization is 
possible are accepted, and need has expanded powder coatings quickly in recent years as a coating for a 
protection ornament of members, such as home electronics, building materials, and autoparts. 
[0003] Although the thing of an epoxy resin system, an acrylic resin system, and a polyester resin 
system is mainly known by powder coatings, polyester resin system powder coatings are known also in 
it as a coating which has the well-balanced paint film engine performance. 

[0004] By the way, although hot printing temperature is generally needed as compared with the solvent 
mold coating, by low-temperature-izing printing temperature, polyester resin system powder coatings 
can divert a paint facility of a solvent paint line to some other purpose as it is, or have a merit called the 
cutback of the running cost not only by improvement in workability, or an improvement of work 
environment but energy saving by reduction of a generating heating value. Moreover, with the 
conventional powder coatings, that the paint to the ingredient whose paint was not completed is also 
attained etc. can count also upon amplification of a coated object in that thermal resistance is not enough 
by low-temperature-izing printing temperature. In polyester resin system powder coatings, low 
temperature-ization of printing is strongly demanded from such a point. 

[0005] Moreover, although the coating has the main function of protection and the ornament of a 
member, recently, the beautiful feeling of surface paint finishing is called for and it is required that 
smooth nature on the front face of paint should be especially made into the outstanding thing. 
[0006] However, the conventional polyester resin system powder coatings had the problem that the 
smooth nature of a paint film got worse remarkably, when the hardening accelerator was added so much, 
in order for hardening reactivity to fall, and for there to be a problem that it does not fully harden and to 
raise hardening reactivity, when it is able to be bumed at low temperature. 

[0007] Then, in order to make smooth nature of a paint film into practical level, the molecular weight of 
the polyester resin which is the principal component of a coating was lowered, and the method of 
reducing the viscosity at the time of melting has been taken. However, although the smooth nature of the 
obtained paint film has improved by this approach, since the glass transition temperature of polyester 
resin fell, there was a problem that mechanical strengths, such as about [ that the storage stability 
(blocking resistance) of a coating worsens ] and shock resistance, fell. 

[0008] To moreover, polyester resin Aliphatic series type diol components and dicarboxylic acid 
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components, such as 1,6-hexanediol, a diethylene glycol, an adipic acid, and dodecane dicarboxylic 
acid, are copolymerized, and the method of reducing the melt viscosity of resin is proposed (JP,10- 
46056,A). However, also in this approach, in order to make the smooth nature of a paint film, and 
sufficient mechanical strength discover, the amount of copolymerization of the above mentioned 
component needed to be made [ many / quite ], the glass transition temperature of polyester resin fell, 
and there was a problem that the storage stability (blocking resistance) of a coating worsened. 
[0009] Furthermore, although the approach of copolymerizing a condensed multi-ring type hydrocarbon 
compound was also proposed in order to raise the glass transition temperature of polyester resin, by this 
approach, the melt viscosity of resin went up and there was a problem of becommg about [ that the 
smooth nature at the time of considering as a paint film falls ] and high cost. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention can solve such a problem, and can bum it at 
low temperature, it excels in hardenability and storage stability, and the polyester resin for powder 
coatings which can form the good paint film of an appearance and a constituent, and the powder 
coatings which used this for the list are offered. 
[0011] 

[Means for Solving the Problem] this invention persons reached this invention, as a resuh of repeating 
research, in order to solve the above-mentioned technical problem. That is, the sununary of this 
invention is as follows. 

(1) It consists of a glycol component which makes a subject the acid component which makes aromatic 
series dicarboxylic acid a subject, and an aliphatic series glycol. 0.10 - 0.30 dl/g and the acid number 30 
- 85 mgKOH/g, [ limiting viscosity ] The melt viscosity in 150 ** It is polyester resin of 100 - 800 dPa- 
s. This polyester resin contains aliphatic series dicarboxylic acid A, the aromatic series glycol B, and 
carboxylic-acid C of three or more organic fimctions as a copolymerization component. Polyester resin 
for powder coatings with which the rate of as opposed to all the acid components of 10-45-mol % and C 
in the rate of as opposed to all the glycol components of B in the rate to all the acid components of A is 
characterized by 1-10-mol being % 5-25-mol%. 

(2) Above (1) The sum total of the polyester resin for powder coatings of a publication, and an epoxy 
resin system curing agent It is an imidazole system hardenin g accelerator to the 100 weight sections. 
0.4- l.p It is the resin constituent which blended the weigm section, and is this resin constituent. 
Polyester resin constituent for powder coatings characterized by the gelation time in 150 degrees C 
being 8-13 minutes. 

(3) Above (2) Powder coatings using the polyester resin constituent for powder coatings of a 
pubUcation. 

[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0013] The polyester resin of this invention consists of a glycol component which makes a subject the 
acid component which makes aromatic series dicarboxylic acid a subject, and an aliphatic series glycol. 
[0014] As aromatic series dicarboxylic acid, a terephthalic acid and isophthalic acid are mainly used 
from the reasons of a resin property, cost performance, etc. to need. Moreover, as an aliphatic series 
glycol, ethylene glycol and neopentyl glycol are mainly used fi:om the reasons of a resin property, cost 
performance, etc. to need. 

[0015] The limiting viscosity of the above-mentioned polyester resin is the thing of the range of 0.10 - 
0.20 dl/g preferably 0.10 to 0.30 dl/g. Blocking resistance since the molecular weight of resin is low, 
when limiting viscosity considers as powder coatings in the thing of less than 0.10 dl/g falls, or the 
mechanical strength of a paint film falls. On the other hand, in that by which limiting viscosity exceeds 
0.30 dl/g, since a grindability worsens since the molecular weight of resin is high, or a fluidity falls, the 
smooth nature of a paint film worsens. 

[0016] moreover, the above-mentioned polyester resin - the acid number - 30 - 85 mgKOH/g ~ 
desirable - 40 - 80 mgKOH/g It is the thing of the range. Since the molecular weight of resin becomes 
[ the acid number ] high too much by the thing of under 30 mgKOH/g and a fluidity falls, big 
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irregularity arises on the surface of a paint film, and smooth nature falls. On the other hand, the acid 
number In the thing exceeding 85 mgKOH/g, the molecular weight of resin becomes low too much, and 
the mechanical strength of a paint film falls. 

[0017] fiirthermore, the above-mentioned polyester resin - melt viscosity in 150 ** 100 - 800 dPa-s ~ 
desirable - It is the thing of the range of 150 - 500 dPa-s. If this melt viscosity does not fiilfiU 100 dPa- 
s, when it is able to be burned as a coating, a fluidity will be too large, and dripping will arise at the end 
of a paint film. On the other hand, if this melt viscosity exceeds 800 dPa-s, a fluidity will fall and the 
smooth nature of a paint film will worsen. The melt viscosity of the conventional polyester resin for 
powder coatings is 1500 - 3000 dPa-s extent, and needs to use the small thing of melt viscosity more 
remarkable than before at this invention. 

[0018] If aliphatic series dicarboxylic acid is conventionally copolymerized in the polyester resin which 
consists of an aromatic series dicarboxylic acid component and an aliphatic series glycol component, the 
glass transition temperature of polyester resin will fall with the increment in the amount of 
copolymerization. Moreover, if an aromatic series glycol is copolymerized in the polyester resin which 
consists of an aromatic series dicarboxylic acid component and an aliphatic series glycol component, 
although the glass transition temperature of polyester resin will rise a little, it is known that there is no 
big change. However, to the polyester resin which consists of an aromatic series dicarboxylic acid 
component and an aliphatic series glycol component, only when the amount copolymerization of 
specification of aliphatic series dicarboxylic acid and the aromatic series glycol was carried out, the 
effectiveness that lowering of the glass transition temperature of polyester resin could be controlled was 
found out. 

[0019] That is, in the polyester resin of this invention, it is required to make aliphatic series dicarboxylic 
acid A, the aromatic series glycol B, and carboxylic-acid C of three or more organic functions contain as 
a copolymerization component in addition to the above-mentioned aromatic series dicarboxylic acid 
component and the above-mentioned aliphatic series glycol component. 

[0020] As aliphatic series dicarboxylic acid A, a succinic acid, an adipic acid, an azelaic acid, a sebacic 
acid, Deccan dicarboxylic acid, etc. are mentioned, it is the point of the smooth nature and the 
mechanical strength of cost or a paint film, and an adipic acid and a sebacic acid are desirable. 
Moreover, as an aromatic series glycol B, the ethyleneoxide addition product of bisphenol A, the 
ethyleneoxide addition product of Bisphenol S, the ethyleneoxide addition product of Bisphenol F, etc. 
are mentioned, it is the smooth nature of a paint film, and the point of a mechanical strength, and the 
ethyleneoxide addition product of bisphenol A and the ethyleneoxide addition product of Bisphenol S 
are desirable. Furthermore, it is the point which trimellitic anhydride, trimellitic acid, and pyromellitic 
acid are mentioned, and discovers the hardenability in low temperature, and the smooth nature of a paint 
film with sufficient balance as carboxylic-acid C of three or more organic fimctions, and trimellitic 
anhydride and trimellitic acid are desirable. 

[0021] The rate to all the acid components of aliphatic series dicarboxylic acid A And 5-25-mol %, The 
rate to all the glycol components of the aromatic series glycol B 10-45-mol %, It is required for the rate 
to all the acid components of carboxylic-acid C of three or more organic fimctions to consider as 1-10- 
mol %, and it is desirable to make into 1-5-mol % the rate of as opposed to all the acid components of 
10-30-mol % and C for the rate of as opposed to all the glycol components of B for the rate to all the 
acid components of A 8-20-mol%. 

[0022] If it becomes a thing inferior to smooth nature when the meh viscosity of resin does not fall but 
the rate to all the acid components of aliphatic series dicarboxylic acid A makes it a paint fibn less than 
[ 5 mol % ] and this rate exceeds 25-mol %, the glass transition temperature of polyester resin will fall 
and the blocking resistance of a coating will worsen. Moreover, if the glass transition temperature of 
polyester resin falls [ the rate to all the glycol components of the aromatic series glycol B ] less than [ 10 
mol % ], the blocking resistance of a coating worsens and this rate exceeds 45-mol %, the melt viscosity 
of resin will go up and it will become about [ being inferior to the smooth nature when making it a paint 
film ] and high cost. Furthermore, if the rate to all the acid components of carboxylic-acid C of three or 
more organic fimctions becomes what the hardening reactivity in low temperature falls and is inferior to 
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a mechanical strength less than [ 1 mol % ] and this rate exceeds ten-mol %, the rate of a hardening 
reaction will become large too much, and the smooth nature of a paint film will fall, 
[0023] In furthermore, the range which does not spoil the effectiveness of this invention other than the 
above-mentioned component to polyester resin The need is accepted. Aromatic series dicarboxylic acid, 
such as 5-sodium sulfoisophtharate, phthalic anhydride, and naphthalene dicarboxylic acid, Hydroxy 
acid, such as 4-hydroxybenzoic acid and epsilon-caprolactone, A diethylene glycol, propylene glycol, 
1,4-butanediol, Aliphatic series glycols, such as 1 and 6-hexandiol, 1, 4-cyclohexane dimethanol. Little 
copolymerization .of the alcohol more than trivalent [ of alicycle group glycols, such as 1 and 4- 
cyclohexane diol, trimethylol propane, pentaerythritol, a glycerol, etc. ] may be carried out. 
[0024] In addition, the thing of polyester resin of the range whose glass transition temperature is 45-75 
degrees C is desirable. There is an inclination which the resin fme-particles-ized as glass transition 
temperature is less than 45 degrees C condenses, and is easy to serve as a lump, and blocking resistance 
falls. On the other hand, if glass transition temperature exceeds 75 degrees C, it will be necessary to 
make kneading temperature high, a hardening reaction will progress at the time of coating-izing, and the 
smooth nature of a paint film will fall as a result. 

[0025] The polyester resin with which are satisfied of the above-mentioned conditions uses the above- 
mentioned dicarboxylic acid component and the alcoholic above-mentioned component (those ester 
plasticity derivatives are included) as a raw material. With a conventional method After performing 
esterification or an ester exchange reaction at the temperature of 200 - 280 **, bottom of reduced 
pressure of 5hPa or less, 200 - 300 ** - desirable - It can prepare by the approach of performing a 
polycondensation reaction at the temperature of 230 - 290 **, considering as a high-polymer polymer, 
adding an acid component further, and performing a depolymerization reaction. 
[0026] In addition, a well-known reaction catalyst etc. can be used in esterification, an ester exchange 
reaction, and a polycondensation reaction. 

[0027] The polyester resin constituent of this invention needs to combine an epoxy resin system curing 
agent and an imidazole system hardening accelerator with the above-mentioned polyester resin. 
[0028] As an epoxy resin system curing agent, the EPI bis-mold epoxy resin guided from bisphenol A 
and epichlorohydrin is desirable, and, specifically, "EPO TOTO YD-014" by Tohto Kasei Co., Ltd., 
"Epicoat 1003" by the shell company, Ciba-Geigy "Araldite AER 6003", etc. are mentioned. 
[0029] the loadings of an epoxy resin system curing agent - the acid number of polyester resin - 
receiving - 0.8-1.2 the twice equivalent - desirable - It is appropriate that it takes 1.0 times for the 
equivalent. 

[0030] As an imidazole system hardening accelerato r. 2-undecylimidazole, 2-heptadecylimidazole, etc. 
are desirable and, specifically, "cure ZORU CI IZ", "cure ZORU C17Z", etc. by Shikoku Chemicals are 
mentioned. 

[0031] The loadings of an imidazole system hardening accelerator are the sum total of polyester resin 
and an epoxy resin system curing agent. As opposed to the 100 weight sections 0.4-1.0 To consider as 
the weight section is required, and it is preparing in this range, and can be compatible in cold cure nature 
and smooth nature. 

[0032] Moreover, the resin constituent of this invention needs to prepare a presentation so that the 
gelation tune in 150 ** may serve as range for 9 - 12 minutes preferably for 8 to 13 minutes. If the 
gelation time of a resin constituent is not filled in 8 minutes, since a hardening reaction will become 
quick too much, if the smooth nature of a paint film gets worse remarkably and the gelation time 
exceeds 13 minutes, since hardening reactivity falls, it will not fiiUy harden, but the mechanical strength 
of a paint film will fall. 

[0033] The powder coatings of this invention can prepare the mixture which turns into the above- 
mentioned polyester resin constituent firom pigments, such as a leveling agent, other additives, for 
example, a titanium dioxide, and carbon black, if needed by carrying out melting kneading by 70-120 
** using a kneader or a roll. 

[0034] And the obtained powder coatings give the paint film excellent in smooth nature, gloss, etc. by 
painting this to a coated object, and 140 - 160 ***s being low temperature comparatively, and baking for 
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15-25 minutes. 

[0035] 

[Function] Why the blocking resistance when printmg being completed at low temperature and making 
it a coating when the polyester resin of this invention was used, and the smooth nature of a paint film 
become good By considering as a copolymerization component, the aliphatic series dicarboxylic acid 
which has a flexible chain Lowering of reducing the melt viscosity of resm and the glass transition 
temperature of the resin which happens simultaneously is controlled by using an aromatic series glycol 
as a copolymerization component, and it is imagined as what was discovered by adjusting the amount of 
copolymerization of the carboxylic acid of three more or more organic functions. 
[0036] 

[Example] Next, an example and the example of a comparison explain this invention concretely. In 
addition, in the example and the example of a comparison, assessment of the weighted solidity of 
polyester resin and a resin constituent, and the powder coatings and the paint fihn engine performance 
was measured by the approach shown below. 

(a) It dissolved in deuteration trifluoroacetic acid and asked for the rate polyester resin of a 
copolymerization component using 1 H-NMR (the JEOL Co., Ltd. make and JNM-LA400). 

(b) Same weight mixture of a limiting viscosity phenol and an ethane tetrachloride was used as the 
solvent, and it measured at 20 degrees C. 

(c) Acid-number polyester resin 0.5g is dissolved in 50ml of mixed solvents of dioxane / distilled water 
=10/1 (weight ratio), and it is after heating reflux and 0.1. It titrated and asked with the regular 
potassium-hydroxide methanol solution. 

(d) The amount of melt viscosity samples It measured with the Brookfield melt viscosity plan (made in 
Brookfield, VISCO METER DV-1) by 15g and temperature 150 **. 

(e) It asked by part for programming-rate/of 10 degrees C using the glass-transition-temperature 
differential scanning calorimeter (the SEIKO electronic industry company make and DSC-220 mold) 

(f) The sum total of gelation-time polyester resin and an epoxy resin system curing agent They are the 
amount of samples of lOOg, and temperature to the 100 weight sections about what mixed the imidazole 
system hardening accelerator of the predetermined weight section, and the titanium-dioxide pigment 50 
weight section. At 150 degrees C, it asked for the hardening curve using the Brabender PURASUCHI 
coder (the Brabender company make, PLV-340), and time amount until torque value reaches 250 m-g 
from measurement initiation was made into the gelation time. 

(g) After paying powder coatings to the closed-end glass tube with a blocking resistance diameter [ of 
3cm ], and a height of 7cm to height of 4cm and leaving it for one week in a 40-degree C thermostat, the 
glass tube was made reverse and the condition of ejection and a coating estimated powder coatings in 
the following two steps. 

O : there is no lump in a coating or a lump is not lifted by hand small 

x: There is a big lump which the coating condensed and solidified and the lump can be lifted. 

(h) Viewing estimated the smooth nature of a smooth nature paint film in the following two steps. 
O : to a paint film, there is little irregularity and smooth nature is good. 

x: Big irregularity is in a paint film and smooth nature is not good. 

(i) According to specular gloss JIS K 5400, it asked 60 degrees. 

(j) The paint steel plate was put so that a paint film might contact the spherical surface according to 
shock resistance JIS K 5400 between cradles with the hollow with the spherical surface with a diameter 
of 1 .27cm which shoots and suits a base and it, the 1kg dead weight was vertically dropped from on the, 
and the height which a paint film destroys was found. (It is acceptance if this value is 20cm or more.) 
[0037] examples 1, 2, 5-7 and example of comparison 1- the amount (mol section) which showed the 
raw material compound shown in 3, 5, and 6 table 1 and a table 2 in a table 1 and a table 2 - an 
esterification reaction vessel - teaching - pressure 0.3MPaG and temperature 260 degrees C The 
esterification reaction was performed for 3,5 hours. Antimony trioxide after transporting the obtained 
esterification object to a polycondensation reaction vessel It added 2.5x10 -four mols /, and one mol of 
acid components, and decompressed to 0.5hPa, the polycondensation reaction was performed by 280 ** 
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for 3 hours, and polyester was obtained. Subsequently, it added in this polyester in the amount (mol 
section) which showed the depolymerizing agent shown in a table 1 and a table 2 in a table 1 and a table 
2, the depolymerization reaction was performed by 250 ** under ordinary pressure for 2 hours, and the 
polyester resin of the weighted solidity shown in a table 1 and a table 2 was obtained, the obtained 
polyester resin ~ weight per epoxy equivalent - the EPI bis-mold epoxy resin curing agent ("Araldite 
AER 6003" by Ciba-Geigy -) of 760 g/eq An imidazole system hardening accelerator [made in Shikoku 
Chemicals "cure ZORU CI IZ" (2-undecylimidazole)], butyl poly aery late system leveling agent 
("Acronal 4F" by BASF) A benzoin and a rutile mold diacid-ized titanium pigment ("TIPAQUE "CR- 
90" by Ishihara Sangyo Kaisha, Ltd.) are shown in a table 1 and a table 2, and amount (weight section) 
addition is carried out. After carrying out dryblend with a Henschel mixer (made in the Mitsui Miike 
factory, FM lOB mold), a KO kneader (the product made from BUSSU and-46 mold) is used. Melting 
kneading is carried out at 100 degrees C, and it is after cooling and grinding and 140. It classified at the 
wire gauze of a mesh (106 micrometers), and powder coatings were obtained. The obtained powder 
coatings were electrostaticaly painted so that thickness might be set to 50-60 micrometers on a 
phosphoric-acid zinc processing steel plate, and printing was performed for 150 **x 20 minutes. The 
result of having evaluated the engine performance of a paint film is shown in a table 1 and a table 2. 
[0038] Baking conditions of example 3 and example of comparison 4 coating It considered as for [140 
degree-Cx ] 20 minutes, and examined on condition that a table 1 . 

[0039] Weight per epoxy equivalent as an example 4 EPI bis-mold epoxy resin It carried out like the 
example 1 except having used "EPO TOTO YD-014" by Tohto Kasei Co., Ltd. of 950 g/eq. 
[0040] It carried out like the example 1 except having used the Lynn system hardening accelerator 
C'triphenyl phosphine PP-360" by Ihara Chemical Industry Co., Ltd.), and having not used a benzoin as 
example of comparison 7 hardening accelerator. 

[0041] The result of examples 1-7 and the examples 1-7 of a comparison is collectively shown in a table 
1 and a table 2. 
[0042] 
[A table 1] 
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[0044] Each powder coatings obtained in. the examples 1-7 gave reinforcement and the good paint film 
with which were satisfied of smooth nature, and its blocking resistance was good. 
[0045] On the other hand, there were the following problems in the example of a comparison. Since 
there were few amounts of copolymerization of aliphatic series dicarboxylic acid, the melt viscosity of 
polyester resin was high and tiie example 1 of a comparison of the smooth nature of a paint fihn was 
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inadequate. In the example 2 of a comparison, since there were many amounts of copolymerization of 
ahphatic series dicarboxylic acid, the glass transition temperature of polyester resin was past [ the low 
one ] and a thing inferior to the blocking resistance of a coating. Since there were few amounts of 
copolymerization of an aromatic series glycol, the blocking resistance of a coating was inferior, and 
since there were few hardening acceleration doses, the gelation time of a resin constituent became long 
and the reinforcement of a paint film was inadequate [ the example 3 of a comparison / the glass 
transition temperature of polyester resin is low, and ]. Since [ that the melt viscosity of polyester resin is 
high and ] there were many amounts of copolymerization of an aromatic series glycol, and there were 
many hardening acceleration doses, the gelation time of a resin constituent became short and the 
example 4 of a comparison of the smooth nature of a paint film was inadequate. There were many 
amounts of copolymerization of the carboxylic acid of three or more organic fimctions, and since the 
limiting viscosity of polyester resin became low, the example 5 of a comparison of the mechanical 
strength of a paint film was inadequate. Since there were few amounts of copolymerization of the 
carboxylic acid of three or more organic functions and the acid number of polyester resin became small 
too much, the gelation time of a resin constituent became long and the example 6 of a comparison of the 
reinforcement of a paint film was inadequate. Since the class of hardening accelerator was unsuitable, 
the gelation time of a resin constituent became short and the example 7 of a comparison of the smooth 
nature of a paint film was inadequate. 
[0046] 

[Effect of the Invention] Accordmg to this invention, it can bum at low temperature and the polyester 
resin for powder coatings which can form the paint film which is excellent in hardenability and storage 
stability, and has sufficient smooth nature and a sufficient mechanical strength and a constituent, and the 
powder coatings which used this for the list are offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of a glycol component which makes a subject the acid component which makes 
aromatic series dicarboxylic acid a subject, and an aliphatic series glycol. 0,10 - 0.30 dl/g and the acid 
number 30 - 85 mgKOH/g, [ limiting viscosity ] The melt viscosity in 150 ** It is polyester resin of 100 
- 800 dPa-s. This polyester resin contains aliphatic series dicarboxylic acid A, the aromatic series glycol 
B, and carboxylic-acid C of three or more organic functions as a copolymerization component. Polyester 
resin for powder coatings with which the rate of as opposed to all the acid components of 10-45-mol % 
and C in the rate of as opposed to all the glycol components of B in the rate to all the acid components 
of A is characterized by 1-10-mol being % 5-25-mol%. 

[Claim 2] The sum total of the polyester resin for powder coatings according to claim 1, and an epoxy 
resin system curing agent It is an imidazole system hardening accelerator to the 100 weight sections. 
0.4-1.0 It is the resin constituent which blended the weight section, and is this resin constituent. 
Polyester resin constituent for powder coatings characterized by the gelation time in 150 degrees C 
being 8-13 minutes. 

[Claim 3] Powder coatings using the polyester resin constituent for powder coatings according to claim 
2. 



[Translation done.] 
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